of respiratory symptoms. 1, 41, 42 Furthermore, the Institute of Medicine concluded that exposure to dust mites can cause asthma in susceptible children, and exposure to cockroaches may cause asthma in young children. 1 PM and NO2, discussed previously as outdoor air pollutants, also pollute indoor air when they are emitted from gas stoves, gas or oil furnaces, fireplaces, wood stoves, and kerosene or gas space heaters. Indoor concentrations of these combustion byproducts can reach very high levels in developing countries where solid fuels are used extensively for cooking and home heating, but may also affect the respiratory health of children in developed countries, especially during the winter when use of fireplaces and space heaters is more common. 43 Environmental tobacco smoke (ETS), also known as secondhand smoke, is an air pollutant mixture that includes particles and NO 2 as well as thousands of other chemicals. The Surgeon General has concluded that exposure to ETS causes sudden infant death syndrome (SIDS), acute lower respiratory infection, ear problems, and more severe asthma in children. Smoking by parents causes respiratory symptoms and slows lung growth in their children. 2 A number of air pollutants emitted indoors by a variety of household items such as building materials and home furnishings, recently dry-cleaned clothes, cleaning supplies, and room deodorizers, have been associated with respiratory symptoms and may play a role in the exacerbation or development of childhood asthma. 44, 45 A recent systematic review of seven studies concluded that there is a significant association between exposure to formaldehyde-a chemical released from particle board, insulation, carpet, and furniture-and self-reported or diagnosed asthma in children. 46 Air pollutants can enter the bloodstream of pregnant women and cross the placenta to reach the developing fetus; thus the period of fetal development may be a window of special vulnerability for respiratory effects of some air pollutants. Studies indicate that prenatal exposure to ETS may increase the risk of developing asthma during childhood and/or lead to impaired lung function, especially among children with asthma. 2, [47] [48] [49] [50] Studies have also found that prenatal exposure to polycyclic aromatic hydrocarbons (hazardous air pollutants found in diesel exhaust, ETS, and smoke from burning organic materials) is associated with childhood respiratory illnesses and the development of asthma, particularly when in combination with prenatal or postnatal exposure to ETS. [51] [52] [53] Limited studies of prenatal exposure to criteria air pollutants have found that exposure to PM, CO, and oxides of nitrogen and sulfur may increase the risk of developing asthma as well as worsen respiratory outcomes among those children who do develop asthma. 11, 54, 55 However, it is difficult to distinguish the effects of prenatal and early childhood exposure because exposure to air pollutants is often very similar during both periods.
Asthma
Asthma is a chronic inflammatory disease of the airways. When children with asthma are exposed to an asthma trigger, the airway walls become inflamed and secrete more mucus, and the muscles around the airways tighten. This exaggerates the normal airway constriction that occurs on exhalation, trapping air in the lungs and compromising normal oxygen exchange.
These physiological changes can result in wheezing, coughing, difficulty in breathing, chest tightness, and pain.
Asthma is one of the most common chronic diseases among children: in the year 2009, it affected 7.1 million (or about 10% of) children in the United States. 56 It is costly in both human and monetary terms: estimated national costs of asthma in 2007 were $56 billion. 57 The percentage of children with asthma increased substantially from 1980-1996 and remains high. 58 Researchers do not completely understand why children develop asthma or why the prevalence has increased.
Asthma is a complex disease with many factors, including genetic factors and environmental factors, that interact to influence its development and severity. The percentage of children reported to have current asthma differs by age, family history of asthma and allergies, racial and ethnic group, and family income. Children of color and children of lower-income families are more likely to be diagnosed with asthma. Because minority populations are more likely to be of low socioeconomic status, it is difficult to establish whether racial/ethnic group is an independent risk factor for the development of asthma. While some research has suggested that variations in asthma prevalence among racial groups can be explained by socioeconomic factors, 59, 60 another study suggested that the difference persists even after accounting for socioeconomic factors. 61 Other researchers have proposed that the greater prevalence of asthma among Black children can be explained by their disproportionate presence in urban environments. 62 Children living in poverty are more likely to have poorly maintained housing, which can present risk factors for asthma development and exacerbation. The Institute of Medicine concluded that exposure to dust mites causes asthma in susceptible children, and that cockroaches may cause asthma in young children. 1 Research suggests that lower-income children are more likely to live in homes with high levels of cockroach allergens and homes where someone smokes regularly. [63] [64] [65] [66] A nationally representative survey of allergens in U.S. housing reported higher levels of dust mite allergen in bedding from lower-income families. 67 Household mouse allergen was also found at higher concentrations in low-income homes, mobile homes, and older homes. 68 In addition, total dust weight itself has been found to contribute to respiratory symptoms, including asthma and wheeze. Households with lower income, older homes, household pets, a smoker in the house, and less frequent cleaning are more likely to have higher dust weight levels. 69 Furthermore, children living in poverty may also face barriers to medical care, have less access to routine medical care and instructions for asthma management, or may be less likely to use asthma control medications. [70] [71] [72] [73] [74] [75] [76] These factors may increase asthma morbidity, as evidenced by increased asthma symptoms among those diagnosed with the disease.
Asthma indicators provide data on the percentage of children who have asthma as well as health outcomes for children with asthma. Indicators H1 and H2 focus on the prevalence of asthma among children. Indicator H1 provides the best nationally representative data available on prevalence of asthma over time among children ages 0 to 17 years. It provides two measures of asthma prevalence by year, from 1997-2015: current asthma prevalence and asthma attack prevalence. While the former measure reports on the percentage of children who have asthma each year, the latter measure presents data on children who had asthma attacks in the past year, and thus represents outcomes for children with asthma by identifying the proportion of children with ongoing or uncontrolled symptoms. Indicator H2 provides the best nationally representative data available to compare the prevalence of current asthma among children 0 to 17 years by race/ethnicity and family income for the years 2012-2015. i Indicators H1 and H2 have been updated since the publication of the America's Children and the Environment, Third Edition (January 2013) to include data through 2015 and to use updated census data.
Emergency Room Visits and Hospitalizations for Respiratory Diseases
Children who visit emergency rooms or are hospitalized for respiratory diseases (including asthma and upper and lower respiratory infections such as bronchiolitis and pneumonia) usually represent the most severe cases of respiratory disease. Although only a fraction of children with respiratory diseases are admitted to the hospital, asthma is the third leading cause of hospitalization for children in the United States and bronchiolitis is the leading cause of acute illness and hospitalization in infants. 77, 78 Emergency room visits and hospital admissions for respiratory diseases can be related to a number of factors. These factors include exposure to asthma triggers, lack of access to primary health care, lack of or inadequate insurance, inadequate instructions for asthma management, or inadequate compliance with given instructions. [79] [80] [81] [82] [83] Changes in emergency room visits and hospital admissions over time may also reflect changes in medical practices, asthma therapy, and access to and use of care. 84, 85 For children with existing respiratory conditions, exposure to air pollution from indoor and outdoor sources can trigger the onset of symptoms and lead to difficulty in breathing, increased use of medication, school absenteeism, visits to the doctor's office, and respiratory-related hospitalizations and trips to the emergency room. [3] [4] [5] [6] Studies have suggested that exacerbation of asthma from exposure to air pollution can be more severe among people with low income compared with other populations, 86, 87 and that the gap between Black and White children in both hospitalizations and deaths from asthma appears to be growing. [88] [89] [90] The asthma death rate among Black non-Hispanic children with asthma was 4.9 times higher than the rate for White non-Hispanic children with asthma in 2004-2005. 88 Asthma is the leading cause of emergency room visits, hospitalizations, and missed school days in New York City's poorest neighborhoods. 91 In Maryland, the rate of children's emergency i State-specific asthma information can be found in the CDC report, The State of Childhood Asthma, United States, 1980-2005, located at http://www.cdc.gov/nchs/data/ad/ad381.pdf. room visits for asthma is twice as high for Baltimore City (an area with a relatively high percentage of lower income and Black children) than for any other jurisdiction. 92 Indicator H3 provides the best nationally representative data available on the frequency with which children experienced asthma or respiratory symptoms resulting in an emergency room visit for the years 1996-2014 or hospitalization for the years 1996-2010. This indicator highlights the most severe cases of respiratory illness among children ages 0 to 17 years. Indicator H3 includes further information on health outcomes for children with asthma, in addition to the asthma attack prevalence information in Indicator H1, by reporting on trends in children's hospitalizations and emergency room visits due to asthma. Indicator H3 has been updated since the publication of the America's Children and the Environment, Third Edition (January 2013) to include emergency room visit data through 2014, hospitalization data through 2010, and to use updated census data. With a major survey redesign implemented in 1997, the measurement of childhood asthma prevalence in NHIS was changed to reporting the percentage of children ever diagnosed with asthma (lifetime asthma prevalence) and children ever diagnosed with asthma that also had an asthma attack in the previous 12 months (asthma attack prevalence). The data are obtained by asking a parent or other knowledgeable household adult questions regarding the child's health status. NHIS asks "Has a doctor or other health professional ever told you that your child has asthma?" If the answer is YES to this question, NHIS then asks (1) "Does your child still have asthma?" and (2) "during the past 12 months, has your child had an episode of asthma or an asthma attack?" The question "Does your child still have asthma?" was introduced in 2001 and identifies children who were previously diagnosed with asthma and who currently have asthma (current asthma prevalence). Some children may have asthma when they are young and experience fewer symptoms as they get older, or their asthma may be well controlled through medication and by avoiding triggers of asthma attacks. In such cases, children may currently have asthma but may not have experienced any attacks in the previous year.
Data Presented in the Indicators
Indicator H1 presents two different measures of asthma prevalence using data from the NHIS: current asthma and asthma attack prevalence. Indicator H1 provides the annual estimates of asthma prevalence for all children 0 to 17 years of age for the years 1997-2015. Indicator H2 reports on the percentage of children ages 0 to 17 years reported to have current asthma, by For Indicator H2, five race/ethnicity groups are presented: White non-Hispanic, Black non-Hispanic, Asian non-Hispanic, Hispanic, and "All Other Races." The "All Others Races" category includes all other races not specified, together with those individuals who report more than one race. The limits of the sample design and sample size often prevent statistically reliable estimates for smaller race/ethnicity groups. The data are also tabulated for three income groups: all incomes, below the poverty level, and greater than or equal to the poverty level. These prevalence data are based on a survey respondent reporting that asthma has been diagnosed by a health care provider. Accuracy of responses and access to health care providers may vary among population groups. 93, 94 In addition to the data shown in Indicator H1, a supplemental table shows data for the percentage of children who had asthma in the past 12 months (asthma period prevalence), for the years 1980-1996. Estimates for asthma period prevalence are not directly comparable to any of the three prevalence estimates collected since 1997 because of changes in the NHIS survey questions. The data table for Indicator H2 shows the prevalence of current asthma for an expanded set of race/ethnicity categories, including Mexican-American and Puerto Rican. A supplemental data table shows the prevalence of current asthma by age and sex for the years 2012-2015.
Please see the Introduction to the Health section for discussion of statistical significance testing applied to these indicators.
Other Estimates of Asthma Prevalence
In addition to NHIS, other NCHS surveys provide data on asthma prevalence. A telephone-based survey conducted in 2007 by NCHS along with state and local governments found that 11% of high school students currently had asthma. 95 The 2007 National Survey of Children's Health (NSCH) found that nationwide 9.0% of children ages 0 to 17 years currently had asthma, which is very similar to the estimate from NHIS for 2007. The 2007 NSCH also provides information at the state level: South Dakota has the lowest asthma rates, with only 5.2% of children currently having asthma. The District of Columbia has the highest asthma rates, with 14.4% of children currently having asthma. 96  The proportion of children reported to currently have asthma increased from 8.7% in 2001 to 9.4% in 2010 but then decreased to 8.4% in 2015. The increasing trend from 2001 to 2010 was statistically significant, as was the decreasing trend from 2010 to 2015. Table H1c .)
 Between 1980 and 1995 the percentage of children who had asthma in the past 12 months increased from 3.6% in 1980 to 7.5% in 1995. Methods for measurement of childhood asthma changed in 1997, so earlier data cannot be compared to the data from 1997-2010.
(See Table H1b .)
ii See indicator H3 for further information on outcomes for children with asthma.
* The estimate should be interpreted with caution because the standard error of the estimate is relatively large: the relative standard error, RSE, is at least 30% but is less than 40% (RSE = standard error divided by the estimate).
 In 2012-2015, 8.7% of all children were reported to currently have asthma.  Among children living in families with incomes below the poverty level, 11.5% were reported to currently have asthma. Among children living in families with incomes at the poverty level and higher, 7.9% were reported to currently have asthma. This difference was statistically significant.
 In 2012-2015, the percentages of Black non-Hispanic children and children of "All Other
Races" reported to currently have asthma, 14.1% and 11.1% respectively, were greater than for Hispanic children (8.1%), White non-Hispanic children (7.6%), and Asian non-Hispanic children (5.1%).
 The differences in current asthma prevalence among Black non-Hispanic or "All Other
Races" children, compared with current asthma prevalence among Hispanic, White non-Hispanic, or Asian non-Hispanic children, were statistically significant. These differences by race/ethnicity are also significant when considering only children below poverty level, except for the comparison between "All Other Races" children and White non-Hispanic children. These differences by race/ethnicity are also significant when considering only children at or above poverty level.
 Among Hispanic children, 18.5% of Puerto Rican children were reported to currently have asthma. The rate of reported current asthma for Mexican-American children was 6.9%. This difference was statistically significant. (See Table H2 .)
 Among boys, 9.8% were reported to have current asthma compared with 7.5% of girls. This difference was statistically significant. (See Table H2a .)
 Among children ages 0 to 5 years, 5.3% were reported to have current asthma compared with 10.3% of children ages 6 to 10 years and 10.3% of children ages 11 to 17 years. The difference in current asthma by age group was statistically significant. (See Table H2a .)
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National Hospital Ambulatory Medical Care Survey and National Hospital Discharge Survey
The National Hospital Ambulatory Medical Care Survey (NHAMCS) and the National Hospital Discharge Survey (NHDS), conducted by the National Center for Health Statistics of the Centers for Disease Control and Prevention, provide national data on emergency room visits and hospitalizations. The NHAMCS has collected data for physician diagnoses for visits to hospital emergency rooms and outpatient departments beginning in the year 1992, while the NHDS reports physician diagnoses for discharges from hospitals beginning in the year 1965. The diagnoses in both surveys include asthma and a number of other respiratory conditions. Both surveys exclude federal and military hospitals and report patient demographic information. 
Data Presented in the Indicators
